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TITLE: Kinetios of Dehydrogenation of Butylene 


PERIODICAL: Tueen Akademii nauk SSSR, 1959, Vol 129, Nr 6, pp 1293 - 1296 
USSR) 


ABSTRACT: The authors proved in a previous paper (Ref 3) that butadiene 
4a adsorbed on the aluminum chromium catalyst, that the relative 
adsorption coefficient of butadiene is high, and that ites numer- 
ieal value inoreasea with decreasing temperature. In their in- 
vestigations of butylene dehydrogenation, N. A. Shcheglova and 
8. Ya. Paheshetskiy (Ref 4) found a deviating equavaun \¢) which 
1s eimiiar Ww Vyuavson (1) of the authora (Ref 3). Absorption 
was not considered in deriving equation (2), and it wae main- 
tained that the addition of hydrogen and butadiene doea not re- 
markably influence the reaction rate. This contradicts the au- 
thors! assumptions mentioned in the beginning. The paper under 
review desoribes the investigation of the kinetics mentioned in 
the title on a mixed oxide catalyst. The investigations were 
carried out in a device described earlier (Ref 6). The a-buty- 

Card 1/3 lene used contained about 7% of f-butylene. The pure butylene 
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ae well as butylene-hydrogen-butadiene mixtures were diluted 
with ateam (1 : 10 mol). The hydrogen content was varied from 
21.8 to 75 mol% (Table 1). Figure 1 shows the curves of buty~ 
lene displacement by hydrogen at 600° (a) and at 620° {b). 
Table 2 shows the dehydrogenation rates of the nixtyres buty- 
lene-butadiene at 580, 600, and 625°. The butadiene ‘content 
was varied between 26.4 and 92%. It appeared ed that butadiene ie 
formed as well aa disintegrated in the catalyst. Ita decomposi- 
tion increases with temperature and ite increase in the mix-- 
ture (Fig 2:1,2). The correction with regard to butadiene dis- 
integration was determined from the results and considered in 
the data on the reaction of butylene-butadiene mixtures. The 
curves 3 (Fig 2) were found by subtracting curves 2 from 

curve 1. The relative adsorption coefficients were computed 
according to formula (3). For butadiene, this coefficient 

z = 4.9 at 580°. It decreases at 620°: 2, = 2.9. For hydrogen, 


2s = 0.6; it depends on temperature between 580 and 620°. Steam 


does not influence the reaction rate. The reaction constant « 
= 7-26 at 580°, 9.3 at 600°, and 12.1 at 620°. Figure 3 chows 
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the linear dependence between log Ky and the reciprocal absolute 


temperature. The activation energy, computed from the velocity 
constants (k,)> was 19.1 kcal, the pre-exponential term of the 


Arrhenius equation was 5475. The change of free energy, of heat 
capacity, and of entropy |(Tabie 3}, as well as the displacement A 
of butylene from the active catalyst centers by butadiene due 

to adsorption (Table 3), could be computed from the adsorption 
coefficients and their temperature dependence according to known 
formulas (Ref 7). The adsorption coefficients of butylene, buta- 
diene, and hydrogen (equation (1)) are 1: 4.9 : 0.8 at 580°, 

and 1 ; 3.7 : 0.8 at 600°. The names of Podbil‘nyak and 

Bushmarin are mentioned in the text. There are 3 figures, 

3 tables, and 7 Soviet references. 
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AUTHORS: Vaseerberg, V« Evy Balandiny Ae Aas ACademician, and 
Davydova, I. R. ae 


TITLE: Formation of Radical~like Intermediary Forme of Surfaces in 
Heterogeneous Catalysis 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, Now 2, 


pp. 377-380 
TEXT: The formation of free radicals on the surface of catalysts is 
dealt with. The experimental material (Refa. 1~14) led many researchers to‘ 


the assumption that heterogeneous catalysis takes place with the 
participation of free radicals looseiy bound to the catalyst. However, no 
experimental proof has hitherto been obtained. To supply this proof, the 
reaction of isopropanol dehydration was chosen, because it takes place 
at low temperatures in the adeorbed layer, and thue the lifetime of the 
radicalelike complexes oould be expected to be longer than at high 
temperatures. As such complexes are characterized by unpaired elestrons, 
the method was based upon proving their paramagnetiem which accelerates 
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the para-ortho transformation of hydrogen. In selecting the suitable 
catalyst, such were not found to ve eligible as, like Al,055 were then- 


selves active catalysts of p-o transformation. MgSO, was chosen as a 

catalyst of alcohol dehydration, because the latter does not activate the 

p-o transformation below 300°C, and thus does not produce any effect on 

this tranaformation at the dehydration temperature (150-180°C). For each 
experiment, fresh MgSO, was used, because a regeneration could not be x 


carried out (reduction and formation of H,S in hydrogen at 300°C). A cone 


tinuous-flow glass device was used for the purpose. The geroryet in- 
stalled in it was annealed at 300°C for 3 hours at 1.10°7 mm Hg. Before 
each experiment, the question was examined as to whether the catalyst 
iteelf did not bring about the p-o transformation. For this purpose, & 
mixture of 50% para- and ortho-hydrogen was in each case made to 
circulate at the temperature of dehydration in the apparatus, and. samples 
5° were periodically taken, whose thermal conductivity was examined. For 
ms this purpose, & test tube made of molybdenum glass with a tungsten wire 
(d « 20p , which had a resistance of 300 ohms at room temperature, was used 
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Thereupon, evacuation was carried out to 1.107? mm Hg, and the ampoule 
with i1-C H 70H was smashed by means of an electromagnet. All processes were 
carried dt under exolusion of oxygen which was also paramagnetic, As soon 
as the alcohol had evaporated and teen adsorbed, a 50% mixture of p- and 
o-H, was introduced, and after 10-15 min samples were taken for determin- 


ing thermal conductivity. After the experiment had been completed, 
evacuation to 1.10°2 mm Hg again followed, and the inactivity of the 
catalyst alone with respect to p-o transformation was again tested with 
50% p- and O-H,. Experimental results are given in Table 1. The following 


results’ were obtained: 1) The 50% p= and o-H, mixture undergoes no change 


in contact with the catalyst, with the vapors of the reaction products 
and of the alcohol in the absence of a catalyst. 2) In contact with the 
‘catalyst, on which the dehydration of the alcohol is carried out, a p-o 
transformation occurs, which attains 13.5%. This result is considered to 
be a direct proof of the formation of multiplet complexes sith para- 
magnetic properties. The formation of such complexes ie assumed aiso for 
other heterogeneous catalytic reactions. Proof is, however, rendered 
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difficult by the authors! mothod because all catalysts used for hydro» 
genation and dehydrogenation catalyzed the p-o transformation of Ho theme 
selves but, in the case of catalytic oxidation, paramagnetic oxygen 
diaturbe. Mention ie made of N. D. Zelinskiy, Ve. Ve Voyevodskiy, Fe F. 
Vol'konshteyn, N. N. Semenov, Ya. T. Eydus, S. 2. Roginskiy, Me I. 

Temkin, and S. L. Kiperman. There are 1 figure, ) table, and 17 references: 
15 Soviet, 1 Belgian, and 1 German. , 


ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelinskogo Akademii 
nauk SSSR (Institute of Organic Chemistry imen: N. D. 
Zelinakiy of the Academy of Sciences USSR) 


SUBMITTED: August 30, 1960 


Legend to Table 1: 4) Number of experiment; b) quantity of catalyat, a 
c) temperature, °Cs d) quantity of initial alcohol, mis e) duration of 
circulation, mins f)} degree of ortho-para transformations g) infinite. 
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AUTHORS: Balandin, A. Ae, Academician, Vikt. I. Spitsyn, Academician, 
‘Pobrosél'skaya, N. P., and Mikhaylenko, I. Ye. 


TITLE: Radioactive catalysts. Dehydration of cyclohexanol on 
magnesium sulfate and calcium chloride 


PERIODICAL: Doklady Akademii nauk SSSR, v. 137, no. 3, 1961, 626-630 

TEXT: The authors reported in a previous paper (Ref. 1: DAN, 12%, 495, 
(1958)) that catalytio dehydration of cyclohexanol was affected by the 
presence of s?? in the catalyst (MgSO, ). They have now made a study of fi 


the effeot of the radiant energy of the isotope on the yield at constant 
absolute activity of the radioactive catalyst. To compare it with the = 


offect of $°° (E,ax = 0+167 Mev) a beta-emitter, ca’? (Enay 7 0-254 Mev), 
was chosen again. Ca’’ was obtained by irradiating caco, enriched with 
ca‘4 with slow neutrons (0.8+10'? /om*, sec). The resultant radioactive 
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isotopes were identified with a sointillation spectrometer equipped with 
& 100-channel-pulse height analyzer. The presence of ca49 was confirmed. 
The low gamma activity (0.010 mg.equ Ra per ¢ Caco; ) was due to an Fe? 
impurity. Caco, was dissolved by adding 18% HCl, and Cacl, was annealed 
at 400°C. The absolute activity of cacl, was measured by an end-window 


counter and a 4n counter. Cyolohexanol was dehydrated by a mixture of 
MgSO, + CaCl,. MgSO, was wotted with a certain amount of a solution of 


radioactive and inactive CaCl,, and heated to 400°C within 2 hr. Table 1 


gives the characteristios of the catalysts applied. Dehydration took 
place at 350-420°C in an apparatus described in Ref. 1- The content of 
unsaturated hydrocarbons was determined bromometrically in the reaction 


products collected in the water-cooled receiver. Pure MgSO, proved to 
be the most active catalyst. Addition of inactive Cacl, reduves its 


activity. Pure CaClo, both the active and the inactive one, was completely 
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‘them, Pig. 3a represents the degree of oyclohexanol convoreion as a 
‘function of the logarithm of the speocifio activity of the catalyst, and 
“oompares it with the data obtained in Ref. 1. for MgSO, + Na,50, contain- 


‘ing 97, Fig. 3 6 shows the degree of conversion as a function of 
radiant power. 
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inert. On the other hand, all mixtures containing ca”? shewed an inoreac- 
ed catalytio activity as compared with mixtures containing the sane amount 
of inactive Ca. These results are presented in Fig. 2. The nunbvers 
correspond to those of the catalysts in Table 1. ‘The radioactive catalysts 
are denoted by an asterisk. It is concluded that the feradiation of the 
isotope does not influence the dehydration kinetioe, and that gs, io 


exoited by the P-partiolea and by secondary electrons knocked-out by 


The inereased degree of conversion in the presence of 
ca*"c1, 4a said to be due to the higher energy of its p-partioles, 
fhere are 4 figures, 1 table, and 1 Soviet-bloo reference. 
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AUTHORS: Bogdanova, 0. K., Balandin, A. A., Academician, and 
BRelomestnykh, I. PD 


TITLE: Effect of the structure of alkyl-aromatic hydrocarbons on 
the kinetics of their dehydrogenation 


PERIODICAL; Akademiya nauk SSSR. Doklady, ve 138, noe 5, 1961, 1089-1092 


TEXT: The authors explain the effect of the introduction of a second 
radical into the benzene ring of ethyl toluene on the dehydrogenation rate 


of the ethyl radical, They had already proved (Ref. t: DAN, 132, No. 2, 
343 (1960); Ref. 2: DAN, 138, No. 3 (1961)) that isopropyl benzene 
(ramified radical) is dehydrogenated faster than ethyl benzene (straight 
chain). The experiments were conducted in the apparatus of Ref. 1 by the 
same methoda. The reaction rate was bromometrically determined sf the 


method ef G. D. Gal'pern (Ref. 3: Tr. Inst. nefti, 4, 141 (1954)) accord- 
ing to the amount of vinyl toluene produced. The cutalyzate was also 
chromatographisally analyzed. A mixture of dinonyl-didecyl sebacates 
(Neozone D content 2 %) 18% of which was applied to diatomite bricks 
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served ag liquid phase, The temperature was 524-560°C, the flow rate 

1000 nl/l-hr (0.5 ml per 3 min) diluted with HO vapor, in the ratio of 
1:16 or 1:32. The experiment preceeded far from equilibrium. The amount 
of by-products (xylene, toluene) in the catalyzate was low. The contact 
gas contained only 0.2-0.4% of olefins and 0.5-0.9 % of saturated hydro- 
carbons. The relative adsorption coefficients were determined by measuring 
the rate of dehydrogenation of ethyl toluene - vinyl toluene (2% moles of 
vinyl toluene) mixtures. The coefficients zy of vinyl toluene drop from 


3.8 at 530°C to 1.5 at 560°C. The function log ay « F(1/T) {es linear. The 
coefficient zs =0.7 for hydrogen does not change with temperature. The 
above kinetic results may be expressed by the general kinetio equation for 
monomolecular reactions in the continuous system (A. A. Balandin, Ref. 7: 
ZhOKh, 12, 160 (1942)). The dependence of the logarithm of the velocity 
constant on the reciprocal absolute temperature is also linear. The 


Arrhenius equation ig observed. The energy of activation calculated from 
these constants is 34.6 kcal/mole and log ko 27-3. On the basis of the 


adsorption coefficients determined for vinyl toluene on the active surface 
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* of the catalyst, the authora calculated the changes in free energy, of 
enthalpy and entropy during the adsorptive displacement from the catalytic 
surface. The velocity conatant of ethyl toluene dehydrogenation 
eee at §30-560°C is higher than that of ethyl] benzene 

0.376-1.055). Hence, the authors conclude that the dehydrogenation of 
the ethyl radical is accelerated by introducing amethyl radical into the 
benzene ring. Since vinyl toluene is an important raw material for the 
production of synthetic rubber (copolymer production), perfumes, eto., the 
authors studied its dehydrogenation on a mixed oxide catalyst at 580°C 
and flow rates of 1000, 820, and 570 ml/lehr. The experiments showed that 
the vinyl toluene yield (with respect to the flow of ethyl toluene) 
inoreased from 42.8 tc 56.8 % as the velocity of flow decreases. Since 
the yields calculated with respect to decomposed ethyl toluene drop from 
86.1 to 80.7 %, the authors assume the formation of by-products. 
Chromatographical studtes showed that the amount of toluene increased 
from 0.6 to te4 3% (at 570 mi/lehr) and that of xylene from 4.3 to 10.8 %. 
0.1 % of benzene was also formed. The authors therefore conclude that 
high yields of vinyl toluene are obtainable at 580°C and a high flow rate 
of ethyl toluene on the oxide catalyst. A. Vv. Bondarenko is mentioned. 
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t-bloc and 
There are figures, 4 tables, and G references: 6 Sovie 
3 non- ee. Mies. The two references to English-language publications 


read aa follons; 1, W. Evana (Ref. 8: J. Chem. Education, 32, 6 (1955)3 
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petroleum residues. 


Report presented at the 12th Conference on high molecular weights compounds 
devoted to monomers, Baku, 3-7 April 62 


FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R000103: 


5 


APPROVED 


010: 


- JSP AMM ET Tee ne 

: SQHGLOUA AA ek j 

ELWTUOTA, AaB,» BOODANOVA, OoKey BALAMDIN, Awd., TIYUR'YAYEY, Y.P., } 

t VINIK, ToPey : Raye ee j 
Kinetics of dohydrogenatica, t ; 


Report presented at the 12th Conference om high molecular weight compounds 
devoted to monomers, Baku, 3-7 April 62 . 


CH Bats eis aelbentt gt 
a erie gest Ende abs 
APPROVED FOR RELEASE: Wednesday, Ju 13R000103. 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00010: 


MASE 


EPSP NOE E SRE rs TERS USGA Eke ARTES EET 


rec na 


Fo ae [oi B 
PRG Ss SOT ESOLAN RIGS 


pope. tattyana Vladimdrovna; BALANDIN, A.A., akademik, otv. red.} 
DRAGUKOV, E.S., red. izd-va; PASHINK, P.S., tekhn. red.3 
DOROKHINA, INoy tekhn,. red. 
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1. Mesbwusovekdye soveshohaniye po katalizu. Ist, 1958. 2. Aka~ 
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kul'tet Moskovskogo gosudarétvonnogo universiteta (for Yur'yev). 


(Catalysis) 


UE 
une 2 


inst ed FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00010: 


ZOETAWSUA i; BE ASSES ATT E EM AS B OD 


. 2 ca ES EEE ERISA WT SERIES 
SeyuSS YSses: 6. a =F a 2) * Sal a a CAST BITRATES 
Sikibinkest! 33 PERT Aiea Pree eee Rae eee ————— ee eae 


Ags | : “prof., red.3 LEBEDEV, 

BALANDIN, A aked., red.3} KOBOZEV, N.I., prof., red. LEBEDEV, 

~ VePey dots., zam, red. MAL'TSBY, A.N., dota., same red.} 

AGRONOMOV, A.Ye., dots., Zam. red.; GROMOV, V.N., red. } 
LAZAREVA, L.V., tekhn. red, 
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Kinetics of toluene demethylation in the presence of the excess of 
water over nickel catalysts. Izv. AN SSSR Ota. khimenauk nol: 
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B101/B110 
AUTHORS: Patrikeyev, V. V., Kozarenko, T. D., and Balandin, A. A. 
TITLE: Specific polycondensation of amino acid esters 


PERIODICAL: Akademiya nauk SSSR. Iavestiya. Otdeleniye khimicheskikh 
nuuk, no. 1, 1962, 170 - 171 


TEXT: Experiments showed that the polycondensation of di-alanine methyl 
ester was greatly accelerated by silica gel. Diketo piperazine (of the 
cyclic alanine dimer) and polypeptide, ratio 96 : 4, are formed. The mole- 
cular weight of the polypeptide was higher than in polycondensation by CO,. 


The effect of silica gel modified by organio substances was studied. 
Freshly precipitated silica gel produced according to Y. Y. Patrikeyev et 
al. (Dokl. AN SSSR, no. 4, 851 (1960)) was treated (1) with 2% diketo 
piperazine solution (produced from alanine); (2) with 2% tripeptide-alanyl 
glyoyl glycine solutions (3) an untreated silica gel sample was used for 
control. The impregnated silica gels were dried, pulverized, treated on 
the water bath with perhydrol, washed with hot water, and dried on the 
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mater bath. Then, they were reacted with alanine methyl ester (ratio t 1 ) 
at 37°C. The course of reaction was observed by determining, at certain 
intervals, the content of nonreacted monomer by extracting with ether. 
Aoout 20% of monomer only waa polycondensed after 400 hr without silica 
ecl. With silica gel, monomer consumption was about 90%. The polyconden- 
sates wore oxtracted with hot water, and evaporated in vacuo. The linear 
polymers were adsorbed by an fon exchanger (polystyrene with 4% divinyl 
benzene, sulfonated under mild conditions), the nonpolar diketo piperazine 
wag eluted with H,0. The cyclic dimer was identified by koore and Stein's 


ninhydrin method (see below). The following was found: The silica gel 
treated according to (t) yielded a diketo piperazine 1 polypeptide ratio 

of 96.5 1 3.55 the silica gel treated according to (2) yielded a ratio of 
a6 1 14. The control sample (3) had a ratio of 96 1 4. A silica gel pre- 
treated with casein yielded a ratio of 50 : 50. Thus, the specifically 
modified surface of silica gel acts as & matrix for an oriented, specific 
polycondensation of amino acids. There are 1 figure, 1 table, and 7 refer- 
encest 6 Sovict and 1 non-Soviet. The reference to the English-language 
publication reads ag follows: Moore, W. H. Stein. J. Biol Cheme, 2th. 
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Production of glycerol and glycols by hydrogenolysis of 
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Catalytic properties of iron phosphate, Report No.l: Dehydration 
of alcohols. Isv.AN SSSR Otd.khim.nauk no.43574-581 Ap ‘62, 


(MIRA 1534) 
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Catalytic properties of dysprosium oxide with respect to the 
reaction of drhydrogenation and dehydration of alcohols and 
dehydrogenation of tutralin. Isv.AN SSSR.Otd.khim.nauk no.61 
974-980 '64, (MIRA 15:8) 
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Determination of bond energies of the reacting atoms of organic 
molecules with the Mo02 catalyst surface using a kinetic method. 
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Kinetics of dehydrogenation and dehydration of isopropyl alcohol 
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TITLE: Kinetics of the dehydrogenation and dehydration of 
4sopropanol and the dehydration of tetralin on ytterbium 
oxide . R 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. -Otdeleniye khimicheskikh 
nauk, no. 8, 1962, 4322-1329 


"exP: Data was obtained on the catalytic dehydration of i-propanol and 
the dehydrogenation of i-propanol and tetralin on ¥b,0 » vaing methods 


described earlier (Dokl. AN SSSR, 138, 1365 (1961); Izv. AN SSSR, Otd. 
khime ne, 1962, 974, 1154). The low specific surface area of the catalyst 
(9.1 m /s) precluded capillary condensation and complications due to 
diffusion. When the catalyst was mixed with quartz powder in a 1:1 ratio, 
the reaction took place isothermally. 2, the relative adsorption coeffi- 
cient of the reaction products (#20, C.Hss acetone, Ho» naphthalene), and 


the thermodynamic functions AH (kcal/mole), AP (kcal/mole), AS f 
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(kcal/mole+dog) were caloulated: 


dehydration of i-propanol dehydrogenation of i-propanol 
° ° 
C 10 Qu AF AS Se BH Ae OAs 
325 7423 =18.7 -2.39 =10.4 345 2.56 -21.9 “1613 -33.5 
365 3.48 " “1.57 =-10.3 365 1.54 . 0.54 " 

2 z 

CH ; Hy 
329 1.80 23.8 -0.69 -38.3 325 0.15 34-7 2.24 = =54e4 
360 0.61 " 0.40 " 345 0.40 " 1613 54.5 

dehydrogenation of tetralin 

2 napht zt : 
500 1.37 26.5 +0.49 34.9 500 1.40 ~48.4 -0.49 «62.0 uy 
524.5 2.32 “ -1.35 " - 530 0.42 " 1.39 62.4 oo 


the real and apparent activation energies and the energy of adsorption of 


the C,It and © atome onto the aurface of the ¥b,0 Were calculated from the 
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above data (the first figure being the apparent value, the second the true 
value, in kcal/mole): dehydration of i-propanol En 9 25414 3065 
2 


dehydrogenation of i-propanol €, 20.6, 22.9; dehydrogenation of tetralin 


H 
2 
eh, 34+Ty 36.65 Qo ong 220Ts 1964s Qe cag D354 S5ety Qo cat Dees 497s 

There are 3 figures and 13 tables. 
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Hydrogenation of aldehydes and ketones in the presence of iron 
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AUTHORS 1 Balanding Ae A+,» Narukyan, G. M., Lavrovakaya, T. Ke» 
“Seymovich, R. G., and Gryzlova, be Vv. 


TITLE: Catalytic dehydrogenation of chloro-ethyl benzene 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye khinicheskikh 
nauk, no» 11, 1962, 20351 + 2036 


TEXT: Chloro styrene, an important raw material for polymer chemistry, 
was obtained by dehydrogenation of chloro-ethyl benzene on a mixed oxide 


catalyst at 600°C, volume rate 0.2 - 0.35 nr7!. Tne dehydrogenation was 


carried out in a continuous apparatus; the chloro-ethyl benzene was di- 
Juted with water vapor or COo- Preliminary. tests with chioro benzene 
a 


showed that it was not changed by the catalyst in the presence of water 
vapor, whereas about 50% of it was disintegrated to benzene and HC} in the 
presence of Hoe The catalyzate, which contained up to 36% chloro styrene 


and, on heating, formed a solid polymer, Was analyzed by gas-liquid 
chromatography. The chromatograph contained a detector for thermal con- 
ductivity, the colutn was filled with dintomite and 15% dinonyl sebacinate 
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Values in the presence of Co 


2) chloro toluene, 1.0.4.0; o-chloro-ethy} 


16.6=33.5; O-clilorg 
3. There aro 4 figures and 


“44.35; Pechloroeethy) benzene, 
“chloro styrene, 8.2019, 
ortant English-language references sara; S. Freeman, 

1304 (1960); ¥, Nadeon, D, 


“styrene, 

4 tables, 
Analyt, 

Oaks, Analyt, Chen., 33, 1157 (1961). 
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Zelinskogo Akadenii 
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of the Acadeny of Sciences ussp) 
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Bogdanova, 0.K., Shcheglova, A+P., Balandin, A.A. 


rent 
Catalytic dehydrogenation of the individual isopentenes 
into isoprene 


PERIODICAL: Neftekhimiya, v.2, no.4, 1962, 442-447 


TEXT: 


Kinetics of dehydrogenation of isomeric isopentenes into 


isoprene on an oxide catalyst in the temperature range 560-to 620°C 
at a volume velocity of about 5 hu) and dilution with steam in a 


wt ratio of 1:3 were studied. 


The composition of the products 


was determined by the method of gas-liquid chromatography. 

Comparison of the obtained data indicates that an overall degree 

of transformation of the individual isomers in the abovementioned : 
temperature range varies as follows! Q-methylbutene-2 (53.2 to 

71.5%) > 2-methylbutene-1 (72.8 to 80.6%) > 3-methylbutene-1 (90 to / 


92%). 


From the obtained experimental data the ratio of the 

velocity constants of the dehydrogenation reaction for the 

individual isomers: a 
3 methylbutene-1 was found to equal 1.44:1,1511.0. 
ee of 2-methylbutene-2 proceeds at a higher velocity 
Card 1/2 


2-methylbutene~2 : 2emethylbutene-1 : 


$/204/62/002/004/002/019 
Catalytic dehydrogenation ... E071/E433 


than that of the remaining two isomers, Isomerization of the 

starting hydrocarbons with a shift of the double bond occurs 
simultaneously with the dehydrogenation reaction. According to 

the dogree of isomerization the isomers can be placed in the 

following order: 3=methylbutene-1 > 2-methylbutene-1 >> 2-methyl- 
buteno-2, The most stable structure is that of 2-methylbutene-2 

the least stable that of 3-methylbutone-1 with branching in the 
saturated part of the molecule. At 580 to 620°C, volume 

velocity of about 4.5 to 5.5 litre per litre of catalyst per hour / 
and a dilution with steam in a ratio of 1:2.5 to 3 by wt, —_ 
the yields of isoprene amounted to 25 to 41% on passed and 

91 to 82% on reacted isopentenes. There are 3 figures and 3 tables, 


ASSOCIATION: Institut organicheskoy khimii AN SSSR im. 


N.D.Zelinskogo (Institute of Organic Chomistry 
AS USSR imeni N.D.Zelinskiy) 
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TOLSTOPYATOVA, A.A.; KONENKO, I.R.; BALANDIN, A-Ae 
Bond energies of carbon, hydrogen, and oxygen atoms of organic 
molecules with yttrium oxide. Kin.i kat. 3 no.1s103-106 "62-6 

(MIRA 1533) 
1. Institut organicheskoy khimii imeni N-D.Zelinskogo AN SSSR, 
(Chemical bonds) (Yttrium oxede) (Catalysis) (Organic compounds ) 
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AUTHORS: Belomestnykh, I.P., Bogdanova, 0.K., Balandin, A.A. _ 
TITLE: The influence of the structure of hydrocarbons on the 


kinetics of thoir dehydrogenation 
PERIODICAL: Neftekhimiya, v.2, no.4, 1962, 467-472 


TEXT: The influence of the structure of hydrocarbon molecules on 

the kinetics of their dehydrogenation was studied on isopropyle 
benzene, ethyl, ethyl-, l-emethyl-3-ethyl-, 1,4-dimethyl-&-ethyl, 
n.propyl- and diethylbenzenes, using the same oxide catalyst. 

The experiments were carried out ina straight through apparatus, 

with dilution of hydrocarbons with steam ina proportion of 

1:2 to 3 (by wt), in the temperature range 500 to 560°C with a 

volume velocity of 0.8 to 1.0 hour™* (for diethylbenzene 

temperature range 520 to 620°C at feeding rates of 1500, 700, §00 

and 300 ml per litre of catalyst per hour). The velocity of 
dehydrogenation was determined on the basis of the evolution of — 
hydrogen and alkenylbenzene formed. The compositions of 

catalysates were analysed by the chromatographic method, It was 
shown that alkylaromatic hydrocarbons with a branched radical and 

with substituents in the ring are dehydrogenated with a high 

Card 1/2 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 SEER DREe dueLsneneLe | 


0 ‘ z fe 2 we es : Es oF aa is : ae Seley 
a eR er SSPEARS “SHPO SRE Barons o cause phe aah SRieepte ein 6 


$/204/62/002/004/005/019 
The influence of the structure er £071/£433 


velocity, From the experimental data the velocity constants of 

the dehydrogenation reaction were calculated for the individual 
hydrocarbons and the existence of the logarithmic dependence betweon 
the reaction constant and activation energy was confirmed, Changes 

in free energy, heat content and entropy of the adsorption 

displacement from active centres of the catalyst were calculated, 

It was shown that with the catalyst used the dehydrogenation 

products can be obtained with high yields at 565 to 620°C and high 
feeding rates: e.g. vinyltoluol can be obtained with a yield per / 
pass of 43 to 57% (feeding rate 0.5 to 1.0 hour-1), pee 
divinylbenzene with a yield per pass of 30 to 36% + 22 to 

20% of ethylvinylbenzene (feeding rate 0.5 to 0,7 hour2), 

There are 7 figuras and 3 tables. 


ASSOCIATION: Institut organicheskoy khimii AN SSSR 


im. N.D.Zolinskogo (Institute of Organic Chemistry 
AS USSR imeni N.D.Zelinskiy) 
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BALANDIN, A.A.; STSHIZHEVSKIY, V.; TOLSTUPYATOVA, A.A. 


Thermal effect of the reastion of alcohol dehydration affecting 
the results of kinetic measurements. Vest.Mosk. un, Ser.2tkhim. 
17 no.ls 30-33 Ja-F '62, (MIRA 1531) 


2. Moskovekly gosudarstvennyy universitet, kafedra organicheskogo 
kataliga, 
(Alcohols) (Heat. of denervation) (Catalysis) 
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Muitiplét theory of catalysis, Structural factors in catalysis. 
Usp.khits. 31 no.1131265-1308 N '&, (MIRA 15312 


1. Inatitut organicheskoy khimiil iment ND. Zelinskogo . 
AN SSSR 4 Moskovskiy gosudaratvennyy universitet imeni 


1 MV. Lomonogeva. 
(Catalysis) 
(Chemistry, Physical and theoretical) 
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BARSOVA, “Lele PIKAYEV, A.K.3 SPITSYN, Vikt. a akadontiy BALANDIN, are 
’ akademik etic 


Radiolysis of aqueous solutions of certain rhodium c . 
DokleAN SSSR 4A 70023344~346 My 'B2. (MIRA 1535) 


1. Institut fisicheskoy khimii AN SSSR i Moskovakiy gosudarstvennyy 
universitet im. N.V.Lomonsova. 


(Rhodium compounds) (Radiation) 


$/020/62/144/003/025/030 


3124/3101 
AUTHORS: Spitsyn, Vikt. I., Academician, Balandin, A» As) Academician 
Barsova, Le Ie, and Pikayevy Ae Ae 
TITLE: Radiochemistry of aqueous solutions of bivalent palladium 


salts 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 144, no. 3, 1962, 588-591 


TEXT: The radiolytic reduction of aqueous solutions of 0.1-0.001 & 

palladous chloride (I), 0.01-0.001 & potassium tetrachloropalladate (II), 

0.063 X palladous sulfate (III), and 0.01-0.C01 M palladous nitrate (1¥) by 
0.7-0.9 Mev electrons from a direct-acceleration electron tube has deen ; 
studied. Irradiation of I, II, III, gives palladium olack and irradiation a 
of IV gives paliadous hydroxide. The radiochesical yields of palladiun i 
were determined by measuring the optical density of the solutions (Fig. 1) 

at 415 my as a function of the time of radiation, with parallel weighing 

of the precipitated metal. The respective curves were used <0 determine 

the radiochemical yield, G(-Pd°+), of reduced Pa°*. The yield of palla- 

dius black, G(Pd), obtained with various radiation doses is determined 
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from the slope of the ourves (Mg. 2). O(a) and c(-pa®t) are generally 

found to increase with decreasing dose rate absorbed, and to be dependent, 
moreover, on the concentration of the irradiated solution in some way. 

the reduction of (I) to metallic palladium is incomplete in the presence 

of palladium biack and added metallic palladium (0.0C18 ¢ Pd in 8 cl 

solution) which ig probably due to its interaction with fhe CH radicals 

and chloride ions present leading to the foraation of Pd** and (Pach, i? ae 


ions and to an increased acidity o% the solutions. ‘he relation 
G(Pd) =~ G, + (1/2) le, - 6 ] (10) 49 derived. The experinental results 
H.0 LH OH 


of G(?d) being somewhat lower is explained by the partial sorption of 
atozic and solecular hydrogen forned by hydrolysis of the palladium black, 
and by the partial decomposition of H,0, by palladium. In aqueous golu- 


tions of (IV), the formation of PdO*xHo0 is probably due'to an increase 
in the pH as a result of radiation. Taere are 3 figures and 1 table. 


ASSCCIATION: Institut fizicheskoy khinii Akademii nauk SSSR (Institute 
of Chedical Physics of the Academy of sciences USSR); 
Moskovakiy gosudaratvennyy, universitet in. hie Ve Lomonogova 
card 2/g “2 (Moscow State University imeni M. Y. Lomonosov) 
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STEMIVPED: January 29, 1962 


Figs 1 Ch 
3 Change of the optical density (at 415 ma) of a 0.01 y 


« p s rf i i p 4 Ps i & 
° Asda ou Cc ‘ e tine Os rad ation (D, 


he optical density of the igi n 
‘ = t Original lution 
see & solut 
adiated solution). Dose rates (ov/aleaee):" (7) aot fore 

ie *Ge ; 


oy astalt. 18 
(2) 9-10°!, (3) 9-10'°, Legend: (A) min, 


Fig. 2, Dependenca of 
of the amount ~ 
the tine of r of precipitated cet 
voluze of pleeirais for a 0.1 ¥ solution of pallad cutie palladiue on ~~ 
Solution being 6 m1). Dose rate (ev/ ie wee (the = 
Qirsgec): 


(1) 8.6-10'7, (2) 6.604018 
(2) 6.6+10'8, Legend: (4) g; (B) ain. 
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POLKOVNIKOV, B.D.3 BALANDIN, A.A., akademik; TABER, A.M, 
Catalytic properties of platinum metal borides. Dokl.AN SSSR 


U5 70043809611 Ag '62. (MIRA 15:7) 
1. Institut organicheskoy khimii im, N.D.Zelinskogo AN SSSR. 
(Borides (Platinum metals) (Catalysis) 
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Maksimova, Me Pes Vassexrberg, V- Eos and Balandin» Ae ee 


TITLE: Effect of the degree of dehydration of the A120, surface 
on its adsorptive properties and on the elementary area — ; 
of the molecules adsorbed 

PERIODICAL: Akademiya nauk SSSR» Ieveatiya. Otdeleniye 


khimicheskikh nauk, no. 1) 1963, 17-21 


moxt; The olementar 
CoH.OHs neCelyo or Celt, o 


calcined at 300°C (samp) 
Ar and Ny was measured at -195°C, that o 


11 temperatures, and equal to 16.6 92, ae 
= 28.250. | = 5402} 
n Clio | 


y area © populated by an adsorbed Ar atom or Noy J 
molecules was datetmined in Al) 03 samples = 
e 1) up to 1000°C (sample IV). The adsorption of 
f the organic compounds at 25°C. : 


War was assumed constant at a 


values found for sample I: On, = 17623 “Goll, Ol 


ad 
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between tho molecules of the adsorbate is equally possible. Hence, sd 
' BET (Brunnauer, Emmett, and Teller) equations can be used for al 203 48 


ite surface is only slightly inhomogeneous. There are 1 figure and 
2 tables. The most important English-language reference is; I. Be Peri, 
Re Be Hannan, J. Fhys. Chem., 64,.1526 (1960).: 


ASSOCIATION: Institut organicheskoy khimii im. Ne De Zelinskogo 
: Akademii nauk SSSR (Institute of Organic Chemistry imeni 
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Formation of ethane during decomposition of ethyl alcohol on 
titanium dioxide. Isv, AN SSSR, Otd, khim. nauk no.11179~180 
'63, (MIRA 16:1) 
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TOLSTOPYATOVA, A.A.j BALANDIN, A.A.s NAUMOV, V.A. 


Kinetico method used in the determination of bond energies of 
the reacting atoms of organic molecules having a blue molybdenum 
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Bogdanova, 0. K., Balandin, A.A., and Belomestnykh, I. P. 
Ae a RES ote ING 

Regularities in tho catalytic dehydrogenation of lkylarazatio 

hydrocarbons 


PERIODICAL: Akadomiya nauk SSSR, Isvestiya. Otdeleniye khimicheskikh nauk, 
no. 5, 1963, 611-616 


TEXT: The regularities found in studying tho effect of the molecular 
structure of alkylbenzena jon the kinetics of their dehydrogenation wore examined. 
It was found the molecular structure of hydrocarbons regularly affects the 

rate constant, activation energy ani reacttorn constant of dehydrogenation and 

tne thermodynamic Nunctior, of adsorption displacement on an oxide catalyst. 

The existence of s Logarithmic relationship between the activation energy and 

the reaction constant was confirmed. A parallelisz exists between the change 

of heat cantant and entropy during the adsorptior displacement by the dehydro gena- 
tion products from the active centers of the catalyst. There are 5 figures and 

2 tables. 
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Tolstopyatava, A.A., Dadrik. 2., and Ralandin, 


ro ae 
Catalvite proparties of alpha-U4vq in dehydregenation and 
dehyuration reactions and the ddnd snergies of carbon, hydrogen, 
and oaygen with the catalyst 
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